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1 

[iS^Jail iJ?lJ#^li02 2 9A^^>19 83«*T 
(iOJSSSl^Ji 3t{iiEJ'1JS^2(03 0 8/;^^, 2 0 8 Sm 

•p<oigaE9i)5r^f07ox • 'J yzfmm^ c D N A. 
mm, 10 

H-rScDNA. 

HA^mxLx^mmimm. 20 
[18*^8 ] ffltiAH ^^Thm^m 7 m^^m. 

lOOOl] 
[0002] 

(00031 -^i,zim{ziimmkmzfim^)^h o . & 
i^mnx't^j:\^zi:iz-£^mm)i. ^^^^^zia^ 
mtiztm^ ( smmmm, mmw±m^ i , 40 

p89~-p97, mmfS. 1992). C3 

1 0 0 0 4 1 zixtx'iiz. z<r>x'y^j:'^mimx'i>mii 
i:mtitzMz. imizx imim'^^dMmzx 
i>mmm-jmi]±Ki:mmM^rfhtix § fz, s 

ffm^-'^smmffm^'frhtix^fz. la^l, ;tL*>co->j- 
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2 

x'<nmmiit'^\mz-thfdf)iiz. ztif><omff):m 

[0005] 

imm^LXoti-?>m} ^Jtma. mm 
izmtmmmtimm^tistixfz^wchic 

AM {Kyy^v^mwmt^) ffist^jftttau, 

^tB-rsCAMMffi^-C'li. ±iz^{z%iy)-f,ZStit 

mmuix^jy^tr-^A-tizttzx-yxsam 
mi. zixim'^izww:ti, maf^miz^j:ts^ 
{zimiimtxi^^*-(>(^rM{\:mm.mint>^x 
V «i3Kc^fi£ Lxmmizmm uz o y^mimmi 

tlZt iZX->X%(:>ix^Zl&itm{:flJl'\iy!mv 

miic AMm/t^mz}H'fmm^j»mx'f>h. u y 
zfmem(o^iiCAMmmni^^j:e>-rc3mm'CtWL 
mxh^htix^-^^. 

[0006]'; yrfmmco&t^m:m^iif^mae^ 
nxv^i. (M. ^f-jiy. I. p. T^yi^^. mm^ 
mm. ^wmcr>^m ■ ^t®, p 6 1 -p 6 3 . im± 
f^mt&^. 19 9 3). L*>L. zcomm^izm-tm 

y^' (DDBJ^I#^ : D16499) ) . -{yyy (M. H.Wal 
tcr et al. Proc. Natl. Acad. Sci . USA. 85, 5546-55 
50. 1988) . /1^r7 (V. Doorsselaered et al. Plant 
Pfiysiol. %. 1385-1386. 1991) . Ci^T^S ^'> 
^03~^ (B. A. Rothermcl S T. Nelson. J. Biol. Ch 
em. 264. 19587-19592. 1989) . Flaveria (D. Boersch 
& P. Westhoff . FEBS Lett. 273. 111-115, 1990) X' 

m'ii^tix^-^htiK cAMtmvnm^mmit/iii^ 

v^, Dt— , lgxM^;^{cJ:^TC3M3t^)i!u!)>^>CAM 

m^mzmtthM'f'mmcoT^ xry yy-a^hco 

i^'a-~yy<r)mi?hh(r):^X' (i. C. Cushinan, Eur. 
J. Biocliein. 208 . 259-266, 1992) . 7-^^ ^'/US: 

mtxcAmm3t^m'fit£omH)-h<r>9u-=:.yy 

[0007] («oT, -Jsw^nmnt. cAiimt^^ 
(Dmmx-hh u y-Jfmmi:o-Ythm^i:m% 
L, zti^-mmmKL. '}y'Jmm<r>m^i 

[0008] 

m^i<r)2 2 9i)^hi9S3m xcommm t l < 

JiffiJ-'im-f 2cO308A^f>208 3 #i T-cOJSffiiiyiS: 
ttsTax. ■ ^) y zmWM(0 c D N A . Pi?i-i| mi (01 



(3) 

3 

cDNA, iiXX/Z.il^cr>i&&f-ttdicDHAX-tm 
[ 0 0 0 9 J :^^miiZtltX'lzmL'<0$>h7^ xr 

D3 'J yrfmm<7)mw.m 1 1 izmmc a lo 

^fc. mmmx-m^tix^^^ 0 y^fmmibfox 
<r>oy:fmMmt<miii.^f3^7rM^ixf^<^x\ zti^(r) 

TiiraxtT) u y :fmsm<OMS=f-ii\imt& z t ax- 
m^-^fz, ^zx\ ma<o'J y^mm9miirT<r)\six' 
m^tix\>^mmw:mtti,zry^ v-srt^jfiL. 

PGR (PrioerChain Reaction) mi,ZX OTOXCO^R 

NAt>h'jy^mwmcDNAmt^-cni?Mi:t?>zt^ 20 
ifBLJt, pcRatji, mmc^^. mmoNA'^ffir 

5^v-tfOr---'k ry^-?-A'(>ff)DNAfmt^^ 
d^Rmt:m^mixm+^H 9)W€^j:'}Zt\zX 

[00 1 0 J pcRcofem, Mj£ii-m)'{crimiijmi^ 

tut. ^OBffr<7J&SE5ilS:?^5£L. Zixi>zX-^xm^ 

wmizmtmi^x-}>h:Lti}^hA^->fc. f cix-, .1 30 

n^ro-yt UTToxcOc DN A ;'-^ -/7 

iWi-r?.rnx'j:^:/TKi»^(7)^Kc7)2ei5i<7) 

c D N A 5- ^' v-7-xy ^-f s c i: t iC: . :iixtX- 

•thZt\i. TAxryyV (J. C. Cushmnn. Eur. J. 
Biochem. 208. 259-266. 1992) , Klaveria (M. S. Ra 
jeevan et al. Plant Mol. Biol. 17, 371-383. 199 
1) . 'Irf-y-t^rV (Biochem. Biophs. Acta 167, 23 
9-249, 1968) l3j;Z/H'";^orJ>' (P. I'upillog P. B 40 
ossi, Planta 144 , 283-289. 1979) (nyy^. -vCf'tf 

i)K %mzm.^m. Lx^co-mtmrn^z uz(r>\±z. 

ixJimm-hh. 7u:z.X'Sm.^Ktz2mU. M-fJt 
tmmJ:'0 cDNAtlxni^tifzfzi^, titcCAM 

b^tc^titz. ^hiz. ^i^cDNASrjfi^^t. mmx 
^iizmit^ry^ -^-^mmLfzmiryxi K$: 
tss6L, -i^^izmxi. mmmmn-Tz, 
[0011] -^wfiizmhrax. ■ u yzfmmmiat 50 
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muziMm^iffiis 8 5#«r 5 ym!.mfi 

fztzi. -fmizi^y^^^n<n7^yf^miiz)i\^ 

s^y^-^i^mn^, mmfimmiz^i^^K^zbifih 
tzbm<mixx\^h. mz. fy^^'/n^om'^ 
-ommanzawxii^oTh^, Ur>x, mm^ 
l^/c^2i:-g^I|e|^o•cv^t■t. rox- ^jy^m 

CO^&fttllicDNAI,Zti\^>Xi>. ItJtIi 
2<07SyiS5!5«iOTDX- 'jy:rS6B3g?:3-K-rS 
t,OOA^r<^-r. ±M(0-nifim'>t:7^ym:^\i 

[0012] ^mizii\.^xmm!immbKi:i>m 
mifhti?,i)<. mzmmmmfj^imm^iiz'i^i^ti 

\imilzi:'OffoZbi)^X^h. mUi, ^co/ax'J 

y^mmm-hh ^Mi c d n Atxr y 7 5 7-^ if 

7X$F^ffi^L, C:fl5rXU:7ho;K-b-:^3V, 
r ^^oA^' r 'J rJ>S VMJv\--T 9)ViIy^:mm Lti 

i^mKcifizX'^xmiizmxLxm^^i^mh z b 

A^. :tJrA^(7)J^j^li{I J Us r-f ;'yuy/y$: 
[0013] 

{mm\ \:xyf,z-:»^%mmim\zmr5tnmzMim 
h. mmmmizti!MiUj:^Mm. Moiccui.ir oon 

ingg52lK (J- Sanbrook^. Cold Spring Harbor l,a!x)ra 
tory Press, 1989) iZSm^tlX^'^tUmiZtl^otz, 

( I ) 7ox|t3l*3f^«0 c D N A V 7'7 'J -<7)ms5 

roxji^EtiJi^oc D N A5-f -z-? o-imm-hfzif) 

Tax!7)^RNA«0}illtllSrrr>5:o/i. SES'^rDitl, 
^E^^, Vo I 9. No 15, p99~p .102. 1 
9 9 HCffi$iX)tAGPC (Acid Guanidium Uiitxy.ina 
te Piienol OiioroforD) iJUzVt^K rox«0,*ii?;5 g J: 
0<feRNASrtiflHiL)t. mz. ^^;^>^^Jt^RN A c 
DNA$:-&filc-^-S3tVj{C, :^>J -J-J-y^Xdl-y:) (Jfi- 
it^mShW ^fnv\ :^RNA/;>(bmRNA&-3-t'.-|-'J 
(A) +RNAc7)fi|S5:'fT^-^/v;. -^cOSS j!;(:t, jf'J 
rf T ••/ ^ XdT-30«OlRiav ^iJitlHSH^lKo t . m P. N A fc 

^^'v-VthKtOZAP-cDNASynUiesis Kit^rlTK^T c D 



5 

if — (UNI-ZflP XR Vector Arms ( X h 7 ^' Vtt 
S) ) «EcoRli2iEg?G[t)(holi2iEai5{4cOlSHc#AL/v: 
;^ h^^i^'-XttiJiOGlGAPACKll Gold£)T|l/^T 5 

XLi-filue ms-\,ziBSk^-\tx^mr)mAi.yr-'J'k\^ 

[00 15] Z<7)cDHAy^y''9>J-(D:k^^ii. ZA 
P-cDNA Synthesis mffim^M^MizmK^tlXi-^i) 

[0016] ( 2 > roxco 'J y :f|gB?Jf: c D N AKM- 

ti. pcRor^-fvHi, fummmnmhtifzT 

TTTGTTCCTCGGTGCTGG-3 ' t>J;l^ 
5' -CCAGGGAAAATGTAAGC ATT- 
3' Sr-^ffiL^, C:*lf,OT7-fv-5jtiv^'C. Tox 
SlgA>^>«iaiLj^c^RNA^I6Mi: LTar-E^ixie^ff 

^\.\ >ciSi-rt---^mDNA^'^^irz. ^(:>mm: 

m:DNA}Sjt^fi^m^titifzfzif\ Zii'^fmL. TA c 
loning Kit yt'hvyyWl) Srfflt^T. Ztim 

yyf^tifzDUA m<r)mmimmki.i . a i;; d n a 

NADPM'J^dTKBjfJt^^i-fnso. 1%. 82. 

8 %iofflisiitS:^^ LTtc: A» <=> , mmm'.m^ u y :f ftS 

oxc?) 'J y :rig(»JKc D N AOijifiSr^T^-? C: i: L 

[00 17] (3) 7oxUyd-|KSf^cDNAc7)Jii?i 
{ 1 ) JHTSK L^7nx(7) cDNA^^y-^'J -c^)* 
*>t>7nx(?)'J y dlgS^^i c D N A2:.tilS"1 -^jfci/Jt', 
felTcO||»^tT=5:o!t. iE-f , ( 1 ) JH-C14}'^lL?t7a 
xti^ cDNAv^7'7'J-ll^ifLS7r- yEhJRcO 

(7vi^rAtt^n>f;j(yFN) ICig^Lit. -^^^y 
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^i^c 7 r - V(ry77-9 fiT v ^ 1. 7 r 
-i^'DNAIi, 7yl';<?D^itffi (1.5M KaCI, 2.0H NaO 
H) feJ:Uf>fW?fi (l.OM Tris-HCl pIB.O, 2.0M NaCI ) 

T-enmio^wsucS, uvBgw^^T^o-c-^ 

^ o y|S±(cia^ . act. ( 2 ) WTf€ f><tA>: P C 

L. 5taL/>:7r->''DNAi@^L/S-^-'f oyMtr 
7-^'A^7'U^^'(-fe'-i/3y2:?T^ofc. ^riJ. 7-a 

-7'<07'<. i; y /(i'^- y;<r- • vyA>f Attsjcooi 

10 G-mSA DNA Labeling S Detection Kit^ffll\ A>f 7' 

x\^himz^'>x^^£'>fz, rv-9>\^zf'}YA^ 

-i/gycDiS*, 14»7'7-^'//rD-rtcj^-fL3i 

mityy-V1i-^)y:tmmc DNA&^tf"/(igtt*{ 
iKi<^^'?i$fi:^v:. •?-Cit'.Iixia«^7r->''$.-::!y.'. 7A 
/7r->''J:0cDNA i&#trD N ABJi>V^1lll.T. L . 7" 
H'<.^':?-T'*)?.pBluescript{C^L/::. CcOg 
mcJ:^Tt^^>tutl 4iB<or5XS HDN A5:^fi-P 
20 fLpCCl~pCC14k^L)t. 

[00 18] (4) 1MfyA^7''J:J^'f-t:-i^3y 
pCClAx^pCC 1 4i-C01 4ilOT-5XS F^O 
-yJrSillKWcoRI tXhoIT^l^tClJJE L/ctii. 7// 

r-f y^^^n£ (7ryU-e£/'7LKBilJiVacvi?en<; Blott 
ing System) l^Jl-^T DNAKfrJ-t'T oy^U^lfl'^L 

V\ ( 3 ) J^{■r•ffll^/cr^-7'5:^lJjHLT■^/ 'f y^-f 7" 
'J^^^-t'-v-iiyi^iT^r^/i. -e<7)Ji5:ii, -^---^TO^^n 
30 -yAJ^Wi^^^-t/UJr^Lfc. LA^L. ro-7'(lj^t 

2O0^'-^7-<?)'; ydl!iS?^*««£tl.^figtt 

[00 19] ( 5 ) $i]lilifl?S«!iia<^fm 

( 4 ) nx\^^lxtiy xi-y(7i 0 h . 7- y -t- 

y 3 yx-^^^'>9tfi^iW<Lti9 D-y t5^)|'^y/-^/^ 

5r^L^:;? n-y(cot^Ti6iJISB?S:«5r tt^iiJt l,/::. a 
1 Wi-eoftSSW^t . C:iL^>«?' n-y(7)5il 
[KSjES^JfiilliStHcJ; < UX^'^fztzif^. m'.-[ 'X <: DMA 

40 x-hht^-^i^ixn. ^zx-ztihooh. r-.i-yiz 

c D N A ^' a- yX'A l.pCC10i:pCC4 cnllil^fg, 

[ 0 0 2 0 1 ( 6 ) c D N A(r)liWS.ncr>f-m 
nii^mncoikmi. ( 2) «t-iE'^c:fii&T-fif^o)t. 

ZtHZjiOm^^tlfzpCCAtpCC 1 OeIi3K<7)cD 
N A(r)^^Em^il^iimm"y 1 .t 2 (Z.Trf . 
il9'l#!?- 1 J:r/2<7)iS3.EE!?>]ti^ fL-f ft ? 8 
5 9 2 7 5 yMJIS;!)^ '^=0:S y ri - - F L : t ^ 
50 ;^it>c;)JSSiE}^IA>'3Sl5E$^i.j^'y'--;'^=:;7S/ 
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D PS 'J yzfmm<^7 5 y t iti? t it t >i ^ , 

7 6%~84% ) . 5 6%-7 0% (HJ'IJ 

m^2 ) comm^^f^hfz. mr>x, pcc i o^j: 

t;'pCC4tC-&*tlScDNA{i. 7axcONADP?E 

[0021 J (7)m^i^^-m?^t^^^mm lo 

AME 1 (pCC 104*) feJ;lXAME2 (pCC4 

D^-^'-i;^'nP7'f;Pa/b{S-S':5'y''N'i^ (Ca 
b) (07'x:y'^—!'-X'^mthXd^ryXi 

c D N Ai^timm^i. mmmi B a m H I 

t K p n I tlBlB^tHJJBrL-Cm Uz. 3 5 Scoring 
-^J'-tNOS (/A'Uy-^Ijicfir^) «0:7-5^— 
5-&tfBamH I -Kpn Ic7)r-7;^5 minCOWMii 
&.T(7)Xol,zm-ot:, ti\ pBI 221 (TOYO 20 
BOiOBSA) SrBamHl i:Sac I T'WtDi L/L:f^, 
Sac I|§a55t?}ffit'^Ji!<;yyyy-5' -CCCGGGT 
ACCGAGCT-3' Srlfi^UrK P n I iMStfiS: 
©ALs SfSt'KpnlTWtU^t:. Z<^Xo^zlX'i^ 
htltz 3 5SOrPt-^'-$r-&tfr5X 5 P CO 

1 oA-mcDNA-^mt'im-^Uz. zz-mhti 
y::r5;^$H&pMSitiSf^,Lit, paitc. pcc4 

lt3*-OcDNAtC-5V^Tt.r^;;S h'S-tK5?=t, PMS 
2tiKr«L-;t. C absorn^-^'-fc NOSco^'-S 
*-^'-$:-^t^BamHI-Kpnl£7)r7X5 1>'rr>T- 30 
OMSSIi. PLHC4. 4 (Y. Tada et nl. iiM) J. 1 
0, 1803-1808. 1991) pBI 2 2 1 «Jijl5ri|5l 

tttCff^o-t. #<i.it3tCab(7)ro^-^'-2:^rt^r 
5X 5 p C C 1 0 l*l,5|t«0 c D N A^orr) i-Srfe 

LJt. iBlSJtw, pCC44Jl^(7)cDNA{COtvC{>r7 



* itfSBtCS^t. C*l^>c07'7XS F^{Jlli':.0-;i-i£ 
(Tada el al. Theor.Appl. Genet. fO. t75-W0, 19') 

0) {i^^v^, -^^ (B*B3) corv7sr7;2.h.{cxLx^» 

li, igi+'t4><^::^ (Fujimura et al. Plant Tu«ue Cul 
ture Lett. 2, 74, 1985) JCtsfW Vmmz-mLUz, 

zMcDmmi: 0 D N A=&iii)tii L , i^fx Ltzmfirnr 

pMSl Ofcctl/PMC ] OlZ\\\if:thtS. 
btitDNAi}^^ix^ti3n. 5mzWU-^tirz. 
[0023] 

imjxmm ^wjiizx 0 . c A M«im-^)<:-.7'nx 
y/sn, -5-i0Jsai?ii;3?ii7'/6'i5ii$n>t:. .i;i<b]i:if;.;-T-$r 

I. C: i: ic J: 0 . ffi!artT'i^JMiiM;-^!^)rSr.t-.;=;''.' c k 

^^t6ztx\ 'jytfmip>'->mmvj\.it::ii. wm 
i,zcAMm(0'je^&itt^t-v> i, t/. fy. ;:.?,t-ii ri, 

<Dmmti^m^t ^tnzn^ 5 ±mi 5.- n : ••. ^ -e^ ^ t 

ii^mtKotz. 
[0024] 
[i!E9mi 

[0025] : 1 

m¥\^P<$ : 2322 

mm : 

fSili^lJCOS^i : cDNA to mRNA 
dt.?!!I^ : 7PI 7H'VlV/J (Aloe ,^rlx^-|^sc(:nr-) 

^Moms : mm 

1-228 E 5'UrR 
22^1983 S CDS 

1984-2322 E 3'irrR . " 



(00221 ULtc^tS?5U!tJifK^(^»t!lia5.-ia 2i5* 
WM 

GGCACGAGAA CCCGCCAGCf TTTrCGTAAT TTCACTCGTT CAGACTAGTC TCAATrCATT 60 
TGTTAAATTG CAAAAACACC CTATTAAAAA TCAAACGCAA TAAHTCCTC A/WIGTCC/'C 120 
ACCTTCACAT CTTaATCAA TCAAACCCCG Gd'ACTCCCA CTAAaCCGC CMTTAA/V,A 1 10 
AAGACrCGCG TAGGAAA^WA TCGGATTnT CCTTTCGGAG TGAAGACT ATC AC.\ i\X 1 .7 

Met Tl.j fcr 
1 

GAT AGT GCG TCG GTC (IC GAT QC GAT ACT AAA ACC ACC CTT GGG GGT 2«5 
Asp Ser Ala Scr Val l.cu Asp Leu Asp Tlir l.ys Thr Thr Val Cly Cly 

5 10 15 

GGA GTT GAG GAC GCG TAC GGT GAA GAT CAG GCG AQ GAG GAG CAG aC 333 
Gly Val Glu Asp Ala Tyr Gly Glu Asp Gin Ala Thr Glu Glu Gin ten 



(6) 



9 

20 

GTC aq; 

Val Thr 

GAT CCA 
Asp Pro 

GCC CAC 
Ala His 

CTT GAG 
Leu Gin 

85 

ac o\G 

Leu G!n 
100 

CTT TIC 
Leu Phe 

GTT TAG 
Val Tyr 

TTT AGG 
Phe Arg 

ATT CTT 
lie Leu 
165 
GTC GFT 
Val Val 
180 

CAG GGG 
Gin Gly 

GGA CrGA 
Gly Gly 

ACA AAC 
Thr Asn 

CAA AAG 
Gin Lys 
245 
ATG ACT 
Met Thr 
260 

GAA GAC 
Glu Asp 



CCG TGG ACC 
Pro Trp Thr 
40 

CAC CAC AAC 
His His Asn 
55 

TAC TTG CGA 
Tyr Lou Arg 
70 

GAG AAG AAG 
Glu Lys Lys 

CGT TAC ATG 
Arg Tyr Met 

TAC m CTT 
Tyr Lys Leu 
120 

AOG CCA ACA 
Thr Pro Thr 

135 
CCT CCA CM 
Arg Pro Gin 
150 

GAG GTG TTG 
G!u Val Leu 

ACT GAT GGT 
Thr hp Gly 

ATG GGA ATT 
Met Gly lie 
200 

ATT CAT CCA 
He His Pro 

215 
AAT GAG CAA 
Asn Glu Gin 
230 

CGT GCT ACT 
Arg Ala Thr 

GCC GTC AAA 
Ala Val lys 



25 

ATT TCA GH 
lie Scr Val 

AM GGG Cn 
Lys Gly Leu 

GGC CTT TTG 
Gly Leu Leu 
75 

CTC ATG CGC 
Leu Met Arg 

90 

GCG ATG ATG 
Ala Met Met 
105 

CTG ATC GAT 
Leu He Asp 

GTT GGT GAG 
Val Gly Glu 

GGT CTT TAT 
Gly Leu Tyr 
155 

AAG AAC TGG 
Lys Asn Trp 

170 
GAG CGA ATT 
Glu Arg lie 
185 

CIT GTA GGA 
Pro Vai Gly 

TCT TCC TGC 
Ser Ser Cys 

TTA m AAT 
Leu Leu Asn 
235 

GGC CAG GAA 
Gly Gin Glu 

250 
CAG AAC TAT 
Gin Asn Tyr 
2G5 

CAC AAT GCA 
His Asn Ala 



TTT GCC Ay\C 
Phe Ala Asn 
280 

AAA AGC CAT CTT GTA TTT AAT GAT 



30 

GCC AGT GGC 
Ala Scr Gly 
45 

GCC TTC ACG 
Ala Phe Thr 
60 

CCA CCT GTT 
Pro Pro Val 

AGC CTC CGC 
Ser Leu Arg 

GAT CTT CAG 
Asp Leu Gin 
110 

AAT GH GAG 
Asn Val Glu 

125 
GCT TGC CAG 
Ala Cys Gin 
140 

ATA AGC TTA 
He Ser Leu 

CCT GAG AGA 
Pro Glu Arg 

nc GGG CTT 
Leu Gly Leu 
190 

AAC CTC TCT 
Lys Leu Ser 

205' 
HA CCC GTT 
Leu Pro Val 
220 

GAT GAG TTC 
Asp Glu Phe 

TAT GCT GAA 
Tyr Ala Glu 

GCA GAG AAA 
Gly Glu Lys 
270 

TTT GAA TTG 
Phe Glu Leu 

285 
GAT ATT CAG 



35 

TAC TCT TTG TTG CGG 
Tyr Ser Leu Leu Arg 
50 

GAG AAA GAG AGA GAT 
Glu Lys Glu Arg Asp 
65 

TGC ATC AGT CAA GAG 
Cys I Ic Ser CIn Glu 
80 

CAC TAT CAG GTC CCC 
Gin Tyr Gin Val Pro 
95 

GAA AGA AAT GAA AGA 
Glu Arg Asn Glu Ar^: 
115 

GAG TTG CTT CCG GTT 
Glu Leu Leu Pro Val 

130 

AAG TAT GCT TCT ATC 
Lys Tyr Gly Cys I le 
145 

AAA GAG AAG GGA AAG 
Lys Glu Lys Gly Lys 
160 

AGC ATT CAA GTT ATA 
Ser lie Gin Val 11:; 
175 

GGA GAT CTT GCT TCT 
Gly Asp Leu Gly Scr 

CTT TAC ACT GCC CTT 
Leu Tyr Thr Ala \a:u 
210 

ACA AH GAT GTG GGA 
Thr Me Asp Val Gly 
225 

TAT AH GGA TTG A^ 'I 
Tyr lie Gly Leu An: 
240 

HA CTA CAT G.AG TTC 
Leu Leu His Glu e 
255 

CTC ATT CTT CA,A T^T 
Val lie Val Gin -T-r 
275 

CTT GCA AAA TAC r\T 
Leu Ala Lys Tyr r 
290 

GGT AAA GCA TCT r- T 



^irIT-8-89 2 50 



381 



429 



477 



573 



621 



669 



717 



765 



813 



909 



957 



1005 



1053 



1149 



(7) mW8-89 2 50 

1 1 

Lys Ser His Leu Val Phc Asn Asp Asp lie Gin Gly Lys Ala Scr Val 

295 300 305 

GTC CrX GCA GGT CTT GTT GCA GCA AAA GTG GTT GGC AGA ALT TTA 1197 
Val Leu Ala Gly Leu Val Ala Ala Leu Lys Val Val Gly Arg Tlir Leu 

310 315 320 

GCA GA/\ CAC ACT TTC TTG ITT CTT GGT G(T GGA GAG GCT GGT ACC GAA 12-15 
Ala Gill His Thr Plie Leu Phe Leu Gly Ala Gly Glu Ala Gly Thr.Clu 

325 330 335 

ATT GCA GAA CTC ATA GCT QT GAA ATG TCA AGA CAG ACA AAA GCT CCA 1293 
lie Ala Glu Leu lie Ala Leu Glu Met Ser Arg Gin Thr Lys Ala Pro 
340 345 350 355 

ATC GAG GAG ACT CGG AAG AAG ATT TGG CTT GTA GAT TCT AAG GGT T TG B'll 
lie Glu Glu Thr Ar^j Lys Lys He Trp Leu Val Asp Scr Lys Gly L-u 

360 365 370 

ATT GI'G AGC TCA CGC A.AG GAA TCA TTG CAG CAC ITT AAA AAA CCA '; v:, 1389 . 
lie Val Ser Ser Arg Lys Glu Ser Leu Gin His Phe Lys Lys Pro Trp 

375 380 385 

GCA CAT GA/\ CAT GAA CCT CTG AAA ACT CTT TTA GAT GCT GTA /VAG ^'''l 1437 
Ala His Glu His Glu Pro Val Lys Thr Leu Leu Asp Ala Val Lys Thr 

390 395 400 

ATC AAG CCA ACG GTG TTG ATA GGA TCA TLT GGG GFG GGG CAA ACT TTC M85 
lie Lys Pro Thr Val Leu lie Gly Ser Ser Gly Val Gly Gin Thr :he 

405 410 415 

ACA A/\G GAG CTT GCT GAG GCC ATG CCC TCT TTC AAT GAG AAA CCA ':TT 1533 
Thr Lys Glu Val Ala Glu Ala Met IVo Ser Phe Asn Glu Lys Pro ' il 
420 425 430 -o5 

ATT CTT GCT CTA TCA AAT CCA ACA TCA CAA TCT GAG TCT ACT GCT \A 1531 
He Leu Ala Leu Stir Asn Pro Thr Ser Gin Ser Glu Cys Thr Ala (ilu 

440 445 450 

CAA GCA TAT AGT TGG AGC GAG GGC CGG GCC ATT TTT GCC ACT GGG AGT 1629 
Gin Ala Tyr Scr Tit Ser Glu Gly Arg Ala lie Phe Ala Sc^r Giy :<:r 

455 460 465 

CCA TTT GAT CCA GTT GAA TAG AAT GGG AAG CTC TTC GTG CCA GGC CAC 1677 
Pro Phe Asp IVo Val Glu Tyr Asn Gly Lys Leu Phe Val Pro Gly ;in 

470 475 480 

GCA A/\C A^\T CCA TAC ATT HC CCT GGA CTC GGT CTT GCT CTG GTG VfC 1725 
Ala Asn Asn Ala Tyr Me Phe Pro Gly Leu Gly Leu Gly Leu Va? 'le 

485 490 495 

TCA CrGA GCA ATA CGT GTA CAT GAT GAA ATG CCT CTT GCT GCT TCT -/U 1773 
Ser Gly Ala lie Ar^ Vnl His Asp Glu Met Pro Leu Ala Ala Str ilu 
500 505 510 515 

GCT CTG GCT CAG CAG GTG ACA GAA GAG AAT TTC GCT AAT GGA CTG ^TT 1.^21 
Ala Leu Ala Gin Gin Val Thr Glu Glu Asn Phe Ala Asn Gly I/..: :ie 

520 ■ 525 52^ 

TAT CCA CCC TTC ACC ATA ATC AGA AAG ATC TCC CCC CAC ATT CCA 1869 
Tyr Pro Pro Phc Thr lie He. Arg Lys He Ser Ala His lie Al t Ala 

535 540 545 

AAT CTA GCT GCT AAA GCA TAT GAA CTA GCT CTT GCT ACT CAT CTC CCT 1917 
Asn Val Ala Ala Lys Ala Tyr Glu \jcu Gly Leu Ala Thr His Lci Vo 
550 555 560 
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13 14 
CGC CCA GCG MT LTT GTG AM TAT GCA GAA AGC OGC ATG TAC AGT tXG 1%5 
Arg IVo Ala Asn l.eti Val Lys Tyr Ala Glu Ser Arg Met Tyr Ser l*ro 

565 570 575 

CTA TAT CGC AGT TAC AGA T/\AAmCGA GAGAAGGCCA TTGAGACTn 2013 
Leu Tyr Arg Ser Tyr Arg 
580 585 

GTTGCCGTAA TTFATACCM TGTTCTGTCT ACaCTGCAG HTATACCCG TTAC;/V[^TTGT 2073 
TGTAGTCGTG CCACrrcnAG TTTCTATGCG TGCGHaCC TGCGAACTa CGGCnTCAC 2133 
TTTAGCAAAG CAGTTCTATC TATTTGAGCT TTGCCCTAAG aGTCTTACA ATATATTGCC 2193 
TGAAACCACT ATATi'TGTCC TGAGTTTTGT TGGATAHa TACAATAATG CCTGAA/\AAC 2253 
ACGTTaCAG GTCGAGCGGG AATGCAAAGT AATGTCGTTT TCTAAAQAT T/\AAAA/\AAA 233 



[0026 J 



AAAAAAAAA 

mm^ : 2 

2471 



: cm^ to mliNA 



2322 

*^?S5'^ : 7DI JWM'A (A!cc orborcscens) 

1-307 E 5'UrR 
308-2083 P CDS 
2084-2471 E 3'lJrR 



GGCACGAGGA ACAOGCGAGC GGAGTAATCA ATATTCAAAA CTTOGAGAGA CAG\G\GAGA GO 

GAGAGAGAGA GAGAGAGAGG AGGGAGGACA ACATCTTCGT TTTGTTaCG ACTCiaCTC 120 

ATCTTCACGG TTCAAATTTC AAGCTGCCGC CATGCTCTCC ACCCTCAAAG CCGCC .GCTT 1 0 

TQCAAAAGC GAGGAAA/\GA TCGAATTTTT CTCGGCGCAG CGAAGGAGAT CGTCCGTGGT 2^0 

GGTGGGaCA AGAGTGATCA ATTGaCCAG CGCCACGAAA GAGCCCGCCA AnTC;,:;GCG 30^} 

GGTCAAG ATG GAG AGC ATG ATG AAG AGT QG AGA GGC GAG GAC GTG iXG 349 
Met Glu Ser Met Met Lys Set Leu Arg Gly Asp Asp Val Ser 
1 5 10 15 



GTG CTG GAT CTC GAT CCG AAG AGA GQ GH GGA GGT GGG GTC GGT GAC 397 
Val Len /\sp Leu Asp Pro Lys Thr Ala Val Gly Ciy Gly Val Giy /Vsp 
15 20 25 30 

GTG TAC GGC GAG GAC CGG GCG ACT GAG GAG CAG CAA GTC ACG CCi ^TGC 4^5 
Val Tyr Gly Glu Asp Arg A!a Thr Glu Glu Gin Gin Val Ttir IV- ' rp 

35 40 '15 

ACT GTT TCA GTT GCC AGT GGT TAC TH TTG TTG AGG GAT CCA CAC IXQ r3 
Thr Val Ser Val Ala Ser Gly Tyr Ser Leu Leu Arg Asp Pro !!:s *iy 

50 55 GO 

AAC AAA GGG CTT GCC TTT AGC GAG AAA GAG AGG GAT GCC CAT TAC TTG 541 
Asn Lys Gly Leu Ala Phe Ser Glu Lys G!u Arg Asp Ala His Tyr Leu 

65 70 75 

CGA GGC QT HA CCA GCC ACA TGC ATC AGT CAA CAG ATC CAA GTA AAA 589 
Arg Gly Leu Leu Pro Pro Tlir Cys He Ser Gin Glu lie Gin Vol :,ys 

80 85 90 

AAG ATG TTG CAC AAT CTT QiC CAG TAT CAG GTG GCC CTC CAC CGG TAC 637 
Lys ^fet Leu His hsn Leu Arg Gin Tyr Gin Val Pro Leu Gin Arr 
95 100 105 !10 

ATG GCA ATG ATC GAT CTT CAG CAC ATG AAT GAG ACA CTT TTC TAC .\G f"5 
Met Ala Met Met Asp Leu Gin Glu Met Asn Glu Arg Leu Rie T; r 
115 120 i:5 
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15 

ai CTC ATC GAT CAT GTT GAG GAA HG QC CCG GTT GTT TAG AW ( "A 733 
Leu Uni lie Asp His Val Glu Glu Leu Leu Pro Val Val Tyr Thr ! d 

130 135 140 

ACA b7C GOT GAG GLT TGC CAG AAG TAG GGC TGC ATC TH AGG CGT CCA 781 
Thr Val Gly Glu Ala Cys Gin Lys Tyr Gly Cys He Phe Arg Ath IVo 

145 150 155 

CAG GGT CTT TAT ATC AGC Th\ AAA GAA AAG GGA AAG ATT QT G/V; CTC 829 
Gin Gly Leu Tyr He Ser Lou Lys Glu Lys Gly Lys lie Leu Glu ^'ol 

160 165 170 

TTG AAG AAC TGG CCF GAG AGG AAC ATT CAA GTT ATT GH GTC ACT CAT 877 
Leu Lys Asn Trp Pro Glu Arg Asn 11c Gin Val He Val Val Thr /^.sp 
175 180 185 VJO 

GGT GA(; CGC ATT TTG GGG CTT GGC GAT HT. GGT TGT CAG GGG ATC C ;a 925 
Gly Glu Arg He Leii Gly Leu Gly Asp Leu Gly Cys Gin Gly Met ' .y 

195 200 205 

ATT CCr GTA GCC AAfi TTG TCC CTT TAG ACT GCC CTA GGA aC AH C.T , 973 
He Pro Val Gly Lys Leu Ser Leu Tyr Tlu- Ala Leu Gly Gly lie /.rg 

210 215 220 

Ca TCT GGA TGC TTA CCA GTC ACC ATT GAC GTG GGG ACA MC AAT ^\t; 1C20 
Pro Ser Ala Cys Leu Pro Val Thr He Asp Val Gly Thr Asn :\u . 

225 230 235 

CAA CTT TTG AAG GAT GAA TTT TAT ATT GGA TTG AGG CAA AAG CGT f'T 1069 
Gin Leu Leu Lys Asp Glu Phe Tyr lie Gly Leu Arg Gin Lys Arg . In 

240 245 250 

ACT GGC CAC GM TAT GQ GAG TTA CTG CAT GAA HT ATC GCT OCT ]]07 
Thr Gly Gin Glu Tyr Ala Glu Leu Leu His Glu Phe Met Ala AUi 
255 260 265 

AAA CAG AAC TAT GGG GAG AAA GH CTT ATT CAG TTT GAA GAC TH 1165 
Lys Cln Asn Tyr Gly Glu Lys Val Leu He Gin Phe Glu Asp Phe 
275 280 285 

AAC CAT AAT GCA TTT GAG IT A CTA GCA AAA TAT ACT ACA AGC C.v; CTC . 1213 
Asn His Asn Ala Phe Glu Leu Leu Ala Lys Tyr Ser Thr Ser II::; Leu 

290 295 300 

GTC TTC AAT GAT GAT ATT CAG GGA ACG GCT TCT CTT GTA CTT OCT rcr, 1261 
Val Phe Asn Asp Asp He Gin Gly Thr Ala Ser Val Val Leu Ala ly 

305 310 315 

CTT GTT GCT GCA CTG AAG TTG GTT CGT GGA ACA HA GCG GAG CA^ 1^9 
Leu Val Ala Ala Leu Lys Leu Val Gly Gly Thr Leu Ala Glu His *".r 

320 325 330 

TTC TTG TTT CTG GGT GCT GGC GAG GCT GGT ACC GGT AH GCA G\G ^T V57 
Phe Leu Phe Leu Gly Ala Gly Glu Ala Gly Thr Gly He Ala (Tu .n 
335 340 345 350 

ATA GCT CTT GAA ATG TCA m CAG ACA AAA GCT CCG GTC GAA C" ; ACT 1 105 
He Ala Leu Glu Mot Ser Lys Gin Thr Lys Ala Pro Val Glu G' : Thr 

355 .360 365 

CGT Aj\G AAG ATT TGG CTT GTA GAT TCC AAG GGC TTG ATC CTG A'^^: TCA 1^53 
Arg Lys Lys He Trp Leu Val Asp Scr Lys Gly Leu He Val " t 

370 375 380 

CGC AAG GAT ACA CTG CAA CAC TH AAG AAG CCT TGG GCA CAT C.tW ISOl 
Arg Lys Asp Thr Leu Gin His Phe Lys Lys Pro Trp Ala His m'..: 'is 
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17 1 H 

3S5 390 395 

GAA LIT GTT GAC ALT CFC TTA GGG GQ GTG AAG ACC ATC AAG CCA A0\ 15^9 
Glu Pro Val Asp Thr Leu U:u Gly Ala Val Lys Thr lie Lys Pro Thr 

4O0 m 410 

GTG CTG ATA GGA TCA TCC GGA GTG GGG AGA AL7 HC ACG AAG GAG (71: 15'/7 
Val Leu lie Gly Scr Scr Gly Val Gly Arg Thr Phc Thr Lys Glu V. 1 
415 420 425 4.3 

ATC GAG GCC ATG TCC TQ TFC ACC GAG AAG CCG GTG AH QT GCG CA IB'IS 
He Glu Ala Met Scr Scr Phc Thr Glu Lys Pro Val He Leu Ala L.ii 

435 440 445 

TCA AAC CCA ACA TQi CAG TCT GAG TGT ^a GCT GAA GAA GCA TAC ACT 1603 
Scr Asn Pro Thr Scr Gin Scr Glu Cys Thr Ala Glu Glu Ala Tyr T'^r 

450 455 460 

TGG ACT AAG GGC CGA GCC ATT TTT GCC AGC GGG AGC CCA TTT GAT ^^ IT-ll 
Trp Scr Lys Gly An; Ala lie Phe Ala Scr Gly Ser Pro Hic A.s> P.o 

465 470 475 

GTT HA TAC AAC GGA MG CfC TTT GTA CCC GGC CAG GCA AAT AAT Gl' ]7n9 
Val Leu Tyr Asn Gly Lys Leu Phe Val Pro Gly Gin Ala Asn :\su i 

480 485 490 

TAC ATT TTC CCC GGA aC GGT CTT GGA QG GTG ATC TCC GGA GCA A \ 18"7 
Tyr lie Phe Pro Gly Leu Gly Leu Gly Leu Val He Scr Gly Ala ! 
495 500 505 510 

CGT CTA CAT GAC GAC ATG QT CTT GCA GLT TCC GAA GCA HG Ca C\[] \?''5 
Arg Val His Asp Asp Met Lcu Leu Ala Ala Ser Glu Ala Leu Ala G'n 

515 520 525 

CAG CTG ACG ZAA GAG AAT HC GCC AAT GGA CTC ATC TAT CCA CCT .'T 1933 
Gin Val Thr Gin Glu Asn Phe Ala Asn Gly Leu He Tyr f^o Pro t e 

530 535 540 

AGC ATA ATC AGA AAG ATC TCT GCC CAG ATC GCT GCT AAT CTA GCA GCT 1^4 
Ser He He Arg Lys He Scr Ala Gin He Ala Ala Asn Val AIn , a 

545 550 555 

AAA GCf TAT GAC CTA GGT CTT GCC ACT CCT CTC CCT CGA CCA CC^ Z 2C'>9 
Lys Ala Tyr Glu Leu Gly Leu Ala Thr Ai'g Leu Pro Arg Pro A't * > 

560 565 m 

CTT CTG AAA TAC GCA GAG AGC TGC ATG TAC ACC CCA GCG TAC OV: ' T J"! 
Leu Val Lys Tyr Ala Glu Ser Cys Met Tyr Thr Pro Ala Tyr A:-.; ' r 
575 580 585 )0 

TAC AGA TAAATCAATG GMGGTGGAC GATAHTCCT TAAATGTTCT ACTTT'vU. ; 2r^3 
Tyr A^^^ 
592 

TTCTGACrrC CCTCTGTTAT CCCTTATAGG TCTTCCAGTT TCCAAAGTTT CA^'^' TTAT 2:93 
GTTAGCA/UiT AGTTCTTGTC TCI'GTCCTGT TCTTTCTCAC ACTAATGCCT QZr'l. "CTA 2253 
GCTTQiCTCA GAGCGTTAAC TFCAAATTCA CAGGTCCAGT GGGATTATAG AGA.: JCG 2313 
TGTTTTAG7T TTAHGCCTG TGITGCTCTT ACTTGCCCAT TCGniTGAA AT;\ . "AT 2V3 
GTTGCACCTA AHTCCATCT TGTAATACTT ACTCATATGT AACAGTTGTA Tl "'TG 2433 
TTTTACiTTAC CAGHTGTGC ^^m^^m AAAAAAAA 2471 
[0 0 2 7]ffi^l^-^:3 * h;Ki:7>^'- 

m](0^^ : 454 : cDNA to 

: * 50 iii'^ti ; 7DI 7iP V^r/l (A! r: arl)orescens) 
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AtiAGGirrCIGT ACCGGAATTG CAGMCTCAT AGCTLTTGAA ATGTCAAGAC AGM . VUiC 
TCCAATCGAG GAGACI'LTiGA AGMGATHG GCriGTAGAT TCTAATOTT TGM.MGAG 
CTCACGCAAG GAATCATTGC AGCACiTTAA AAAACCATGG GCACATGAAC ATGA/' TTGT 
GAAAACfLTT TTAGATGCFG TAMGACCAT CAAGCCAACG GTCnCATAC GAT^; QCG 
GGTGGGGCAA ACmCACM AGGAGGTTGT TGAGGCCATG TCaCTTTCA ATGA: 
AGHATTCTT GC^C^ATf:A^ ATCCMCATC ACAATQCAG TGTACTGaG A//'V 
TAGTTGGAGC GAGGGCdIGG CCATTTTTGC GACTGCGAGT CCATTTGATC C.\^ 
CAATGGGAAG aOTCCTGC CAGGCCAGGC AAAC 

[ mmcomm:m^n] lo * [ 0 2 1 ^mn(^mmmx 

[01] *56PB^O|ISICTT1§ htifz c D N A 7 Q" s 2 (OWXWincomn 



GO 

120 
180 
240 
300 

:oix?l:pAMSli:pAM 



ACC 
,'TA 
ATA 



Typel 
pOClO 

pCCl 

TYpe2 
PCC4 




Cab 



PQ 113' 



Cab 



cDNA h<. 



til 



cDNA ( 



NOS 




[03] 



Cab 



cDNA(plX4in*) 

pAMCl 



NOS 



Cab 



cDNA (pOC lOFhift) 



pAMC:2 



NOS 



(12) 



imB) ¥j£6i]fio;ii la 



[02] 




3SS 



cONAfpCC IOfi%) 

pAMSl 



NOii 



l^SMiE2l 
[03] 



S 




353 



pAMS2 



^^9 




cDNA(pOCIOtij5?5) 



pAMCl 



11^ I 



E3 -g a »g 



CDb d»(A(pOC4fij3^) NOS 

pAMC2 



This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGroLETEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

■ ■ ■ I 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



